CNS immune surveillance and neuroinflammation: endocannabinoids keep control.
To avoid inflammatory escalation, the central nervous system (CNS) harbors an impressive arsenal of cellular and molecular mechanisms enabling strict control of immune reactions. We here summarize studies suggesting that the old paradigm of the "CNS immune privilege" is overly simplistic. The immune system is allowed to keep the CNS under surveillance, but in a strictly controlled, limited and well-regulated manner. The first line of defense lies outside the brain parenchyma to spare neuronal tissue from the detrimental effects of an inflammatory immune response. As a second line of defense neuroinflammation is unavoidable when pathogens infiltrate the brain or the CNS-immune-homeostasis fails. Inflammation in the CNS is often accompanied by divers brain pathologies. We here review recent strategies to maintain brain homeostasis and modulate neuroinflammation. We focus on Multiple Sclerosis as an example of a complex neuroinflammatory disease. In the past years, several in vitro, in vivo and clinical studies suggested that the endocannabinoid system participates crucially in the immune control and protection of the CNS. We discuss here the endocannabinoid system as a key regulator mechanism of the cross talk between brain and the immune system as well as its potential as a therapeutic target.